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(57) ABSTRACT 

A method for fabricating a pixel array substrate is provided. 
The method includes: forming a plurality of gate electrodes, 
a plurality of scan lines, a plurality of data line patterns and 
a plurality of pixel electrode patterns on a substrate; then 
forming a channel over each of the gate electrodes and a 
plurality of contact WindoW openings for exposing the data 
line patterns; then forming a plurality of contact WindoWs 
electrically connected With the data line patterns; and then 
forming a plurality of contacting portions Which are elec 
trically connected With the contact Windows, a plurality of 
source electrodes Which are electrically connected With the 
data line patterns, and a plurality of drain electrodes Which 
are electrically connected With the pixel electrodes. The data 
line patterns at each column are electrically connecting With 
each other via the contacting portions and the contact 
WindoWs so as to form a data line. 
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METHOD FOR FABRICATING PIXEL ARRAY 
SUBSTRATE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 95107556, ?led on Mar. 7, 2006. 
All disclosure of the TaiWan application is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a method for 
fabricating a semiconductor device substrate, and particu 
larly to a method for fabricating an pixel array substrate. 

[0004] 2. Description of Related Art 

1. Field of the Invention 

[0005] Along With the development of telecommunication 
and video technology, many kinds of displays are Widely 
used in cell phones, notebook computers, digital cameras, 
personal digital assistants (PDAs) or the like. Among such 
displays, liquid crystal displays (LCDs) and organic light 
emitting diode (OLED) displays having advantages such as 
light Weight, slimness and loW poWer consumption, have 
become a mainstream of the display market. Fabricating a 
pixel array substrate With a semiconductor process is nec 
essary for an LCD or an OLED display. Images can be 
produced on the display by correspondingly adjusting the 
colors displayed in different pixels of the pixel array sub 
strate. 

[0006] FIG. 1 is a top vieW of a part of a conventional 
pixel array substrate, While FIGS. 2A to 2E are cross 
sectional vieWs (along line A-A' shoWn in FIG. 1) illustrat 
ing a step ?oW for fabricating a pixel array substrate as 
shoWn in FIG. 1. Referring to FIG. 1, a conventional pixel 
array substrate 100 includes a substrate 110, a plurality of 
thin ?lm transistors (TFTs) 120, a plurality of scan lines 130, 
a plurality of data lines 140, and a plurality of pixel 
electrodes 150. The TFTs 120 are disposed on the substrate 
110, and each of the TFTs 120 includes a gate electrode 122, 
a source electrode 124 and a drain electrode 126, electrically 
connected to the corresponding scan line 130, data line 140 
and pixel electrode 150, respectively. The scan lines 130 and 
the data lines 140 are generally alternately con?gured in 
columns and roWs, thus de?ning a plurality of pixel units 
(not shoWn). Speci?cally, the scan lines 130 are disposed in 
roWs, and the data lines 140 are disposed in columns, While 
the TFTs 120 are con?gured near the intersections of the 
scan lines 130 and the data lines 140. 

[0007] The TFTs 120 are controlled to be sWitched on or 
off in accordance With scanning signals provided by the scan 
lines 130. When a TFT 120 is tum-on, a corresponding pixel 
electrode 150 can receive data signals from a corresponding 
data line 140 via the TFT 120. Thus, the corresponding pixel 
can adjust the corresponding color to be displayed. HoW 
ever, limited by the conventional process, a thickness of the 
data lines 140 is usually smaller than a thickness of the scan 
lines 130, in such a Way, a sheet resistance of the data lines 
140 is greater than a sheet resistance of the scan lines 130. 
As such, a delay of data signal transmit Will occur, Which 
decreases display quality of the pixel array substrate 100. 
Particularly, larger pixel array substrates are become more 
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popular; if the pixel array substrate has a larger siZe, the 
delay Would be even more serious. 

[0008] The process for fabricating such a pixel array 
substrate 100 is described beloW. Referring to FIG. 2A, a 
?rst optical mask process is conducted to form a gate 
electrode 122 on a substrate 110, and scan lines 130, as 
shoWn in FIG. 1, are formed at the same time. Then, 
referring to FIG. 2B, a dielectric layer 160 is formed over the 
substrate 100 to cover the gate electrode 122, and after that 
a second optical mask process is conducted to form a 
channel 128 over the gate electrode 122. Referring to FIG. 
2C, a third optical mask process is conducted to form a 
source electrode 124, a drain electrode 126 and a data line 
140; the gate electrode 122, the source electrode 124, the 
drain electrode 126 and the channel 128 as a Whole consti 
tute a TFT 120. Referring to FIG. 2D, a protecting layer 170 
is then formed to cover the TFT 120, and thereafter a fourth 
optical mask process is conducted to de?ne a contact Win 
doW 172 in the protecting layer 170 for exposing a part of 
the drain electrode 126. Referring to FIGS. 1 and 2E, a ?fth 
optical mask process is ?nally conducted to form a pixel 
electrode 150 on the protecting layer 170, in Which a part of 
the pixel electrode 150 is ?lled into the contact WindoW 172, 
so that the pixel electrode 150 is electrically connected to the 
drain electrode 126. Up to noW, a pixel array substrate 100 
as shoWn in FIG. 1 is fabricated. 

[0009] The cost for making optical masks is one of the 
considerable expenses for fabricating such a pixel array 
substrate 100. Unfortunately, according to the above-illus 
trated process, ?ve different optical masks are required for 
fabricating such a pixel array substrate 100. Therefore, it is 
hard to reduce production cost addressing to such a process. 
Particularly, When a larger pixel array substrate 100 is to be 
fabricated, larger optical masks are correspondingly 
required, thus the production cost has to be further 
increased. 

SUMMARY OF THE INVENTION 

[0010] An objective of the present invention is to provide 
a pixel array substrate and method for fabricating the same, 
by Which the production cost for fabricating the same can be 
reduced and the problem of data signal delay can be avoided. 

[0011] For achieving the foregoing objective and others, 
the present invention provides a method for fabricating a 
pixel array substrate. The method includes: ?rst, forming a 
transparent conductive layer and a ?rst conductive layer in 
sequence on a substrate, and then conducting a ?rst optical 
mask process to pattern the ?rst conductive layer and the 
transparent conductive layer so as to form a plurality of gate 
electrodes, a plurality of scan lines electrically connected 
With the gate electrodes, a plurality of data line patterns and 
a plurality of pixel electrode patterns; then forming a dielec 
tric layer and a semiconductor layer over the substrate in 
sequence, and then conducting a second optical mask pro 
cess to pattern the dielectric layer and the semiconductor 
layer so as to form a channel over each of the gate electrodes 
and a plurality of contact WindoW openings for exposing the 
data line patterns, and thereafter removing aWay the ?rst 
conductive layer of the pixel electrode patterns so as to form 
a plurality of pixel electrodes; then forming a second con 
ductive layer over the substrate, the second conductive layer 
?lling into the contact WindoW openings to form a plurality 
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of contact WindoWs electrically connected With the data line 
patterns, and then conducting a third optical mask process to 
pattern the second conductive layer to form a plurality of 
contacting portions Which are electrically connected With the 
contact WindoWs, a plurality of source electrodes Which are 
electrically connected With the data line patterns, and a 
plurality of drain electrodes Which are electrically connected 
With the pixel electrodes, and thereafter removing the second 
conductive layer on each of the pixel electrodes. The data 
line patterns at each column are electrically connecting With 
each other via the contacting portions and the contact 
WindoWs so as to form a data line. 

[0012] For achieving the foregoing objective and others, 
the present invention also provides a method for fabricating 
a pixel array substrate, the method includes: ?rst, forming a 
transparent conductive layer and a ?rst conductive layer in 
sequence on a substrate, and then conducting a ?rst optical 
mask process to pattern the ?rst conductive layer and the 
transparent conductive layer so as to form a plurality of gate 
electrodes, a plurality of scan line patterns electrically 
connected With the gate electrodes, a plurality of data lines 
and a plurality of pixel electrode patterns; then forming a 
dielectric layer and a semiconductor layer over the substrate 
in sequence, and then conducting a second optical mask 
process to pattern the dielectric layer and the semiconductor 
layer so as to form a channel over each of the gate electrodes 
and a plurality of contact WindoW openings for exposing the 
scan line patterns, and thereafter removing the ?rst conduc 
tive layer of the pixel electrode patterns to form a plurality 
of pixel electrodes; then forming a second conductive layer 
over the substrate, the second conductive layer ?lling into 
the contact WindoW openings to form a plurality of contact 
WindoWs electrically connecting With the scan line patterns; 
and then conducting a third optical mask process to pattern 
the second conductive layer to form a plurality of contacting 
portions Which are electrically connected With the contact 
WindoWs, a plurality of source electrodes Which are electri 
cally connected With the data lines, and a plurality of drain 
electrodes Which are electrically connected With the pixel 
electrodes, and thereafter removing the second conductive 
layer on each of the pixel electrodes. The scan line patterns 
at each roW are electrically connecting With each other via 
the contacting portions and the contact WindoWs so as to 
form a scan line. 

[0013] According to an embodiment of the invention, the 
third optical mask process further includes the steps of: 
forming a protecting layer and a photo-resistant layer in 
sequence over the substrate; then conducting a backside 
exposure process by using the gate electrodes, the source 
electrodes, the drain electrodes, the scan lines and the data 
lines as a mask and then performing a development process 
to form a patterned photo-resistant layer; then etching the 
protecting layer by using the patterned photo-resistant layer 
as a mask to expose the pixel electrodes; and ?nally remov 
ing the patterned photo-resistant layer. 

[0014] According to an embodiment of the invention, the 
?rst optical mask process further includes forming a plural 
ity of pads, each pad being electrically connected to an end 
of a corresponding scan line or data line. Furthermore, the 
second optical mask process further includes remaining a 
part of the dielectric layer and the semiconductor layer over 
the pads, and removing a part of the ?rst conducive layer of 
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the pads. Moreover, the third optical mask process further 
includes removing a part of the second conductive layer over 
the pads. 

[0015] According to an embodiment of the invention, the 
?rst optical mask process further includes forming a plural 
ity of loWer electrodes. Further, the second optical mask 
process further includes remaining the dielectric layer and 
the semiconductor layer correspondingly positioned over the 
loWer electrodes. Moreover, the third optical mask process 
further includes forming a plurality of upper electrodes on 
the semiconductor layer over a part of the loWer electrodes. 
The loWer electrodes and the upper electrodes constitute a 
plurality of capacitors, in Which each loWer electrode is 
electrically connected With a corresponding scan line and 
each upper electrode is electrically connected With a corre 
sponding pixel electrode. 

[0016] According to an embodiment of the invention, the 
third optical mask process further includes removing a part 
of thickness of the channels. 

[0017] According to an embodiment of the invention, the 
semiconductor layer includes a channel material layer and 
an ohmic contacting material layer. 

[0018] According to an embodiment of the invention, the 
?rst conductive layer has a thickness greater than a thickness 
of the second conductive layer. 

[0019] In summary, in accordance With the pixel array 
substrate and the method for fabricating the same of the 
present invention, both the data line patterns and the scan 
lines are derived from the ?rst conductive layer, thus they 
are made of the same kind material. The data lines are 
substantially composed of the data line patterns. Therefore, 
the data lines and the scan lines have approximate sheet 
resistance, by Which the data signal delay can be reduced. 
Furthermore, comparing With the conventional technology 
that requires ?ve optical masks, the present invention only 
employs three optical masks for fabricating the pixel array 
substrate. Accordingly, the fabricating cost can be reduced. 

BRIEF DESCRIPTION OF THE DRAWING 

[0020] The features of the invention Which are believed to 
be novel are set forth With particularity in the appended 
claims. The invention, together With its objects and the 
advantages thereof, may be best understood by reference to 
the folloWing description taken in conjunction With the 
accompanying draWings, in Which like reference numerals 
identify like elements in the ?gures. 

[0021] FIG. 1 is a partial top vieW of a conventional pixel 
array substrate. 

[0022] FIGS. 2A to 2E are cross-sectional vieWs (along 
line A-A' shoWn in FIG. 1) illustrating a step ?oW for 
fabricating a pixel array substrate shoWn in FIG. 1. 

[0023] FIG. 3 is a partial top vieW of a pixel array substrate 
according to an embodiment of the present invention. 

[0024] FIGS. 4A to 4F are cross-sectional vieWs illustrat 
ing a step ?oW for fabricating a pixel array substrate shoWn 
in FIG. 3. 

[0025] FIGS. 4G to 4] are cross-sectional vieWs illustrat 
ing a step ?oW for forming a protecting layer on the pixel 
array substrate according to an embodiment of the present 
invention. 
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[0026] FIGS. 5A and 5B are top vieWs respectively shoW 
ing the result from the steps of FIGS. 4B and 4D. 

[0027] FIG. 6 is a partial top vieW of a pixel array substrate 
according to another embodiment of the present invention. 

DESCRIPTION OF THE EMBODIMENTS 

[0028] FIG. 3 is a partial top vieW of a pixel array substrate 
according to an embodiment of the present invention, While 
FIGS. 4A to 4F are respective cross-sectional vieWs along 
lines B-B' and C-C' shoWn in FIG. 3 for illustrating a step 
?oW for fabricating a pixel array substrate of FIG. 3. As 
shoWn in FIG. 3, a pixel array substrate 300 according to the 
present invention includes a substrate 310, a plurality of 
active devices 320, a plurality of scan lines 330, a plurality 
of data lines 340, and a plurality of pixel electrodes 350. The 
active devices 320 are disposed on the substrate 310 and 
each of the active devices 320 is electrically connected With 
a corresponding scan line 330, a corresponding data line 340 
and a corresponding pixel electrode 350. Each of the data 
line 340 includes a plurality of data line patterns and a 
plurality of contacting portions 344. The contacting portions 
344 are electrically connected With the data lines 342, and 
each of the contacting portions 344 crosses a scan line 330 
Without electrically connecting thereWith. 

[0029] In detail, the data lines 340 are composed of the 
data line patterns 342. The data line patterns 342 are 
simultaneously made of a same material With the scan lines 
330. In order to avoid being short betWeen the scan lines 330 
and the data lines 340 at the intersections thereof, the 
contacting portions 344 cross over the scan lines 330 and 
electrically connect the adjacent data line patterns 342. 
Because the data line patterns 342 and the scan lines 330 
have similar electrical properties, the data lines 340 and the 
scan lines 330 have approximate sheet resistance, Whereby 
the data signal delay can be reduced. 

[0030] According to an embodiment of the invention, the 
active device 320 is a TFT having a gate electrode 322, a 
source electrode 324 and a drain electrode 326. The source 
electrode 324 is electrically connected to a corresponding 
data line 340, and the drain electrode 326 is electrically 
connected to a corresponding pixel electrode 350. According 
to an embodiment, the pixel array substrate 300 also 
includes a plurality of capacitors 360 and a plurality of pads 
370 disposed on the substrate 310. The capacitors are 
adapted for maintaining a stable voltage on the pixel elec 
trodes 350, and each of the pads 370 is connected at an end 
of a scan line 330 or a data line 340. 

[0031] Amethod for fabricating a pixel array substrate 300 
according to an embodiment of the present invention is 
hereunder shoWn. Referring to FIG. 4A, a transparent con 
ductive layer 510 and a ?rst conductive layer 520 are formed 
on a substrate 310. The transparent conductive layer 510 is 
made of Indium Tin Oxide (ITO) or Indium Zinc Oxide 
(IZO), and the ?rst conductive layer 520 is made of a 
material selected from one of the group consisting of Al, Mo, 
MoN, Ti, TiN, Cr, CrN, and combinations thereof. In this 
embodiment, the ?rst conductive layer 520 is preferred to 
have a structure of a four-layered TiN/Al/Ti/TiN stack. 
Preferably, the Al layer has a thickness in the range from 
about 500 A to about 2000 A, and the Ti layer and the TiN 
layer have a thickness in the range from about 300 A to 
about 1000 A. 
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[0032] For better illustration, a top vieW of the result from 
the process shoWn in FIG. 4B is illustrated in FIG 5A. 
Referring to FIGS. 4B and 5A, a ?rst optical mask process 
is conducted to pattern the transparent conductive layer 510 
and the ?rst conductive layer 520 so as to form a plurality 
of gate electrodes 322, a plurality of scan lines 330, a 
plurality of data line patterns 342 and a plurality of pixel 
electrode patterns 350', each of the gate electrodes 322 being 
electrically connected With a corresponding scan line 330. 

[0033] According to the embodiment of the present inven 
tion, the ?rst optical mask process includes the steps of: 
forming a photo -resistant layer (not shoWn), then conducting 
an exposure and development process on the photo-resistant 
layer With an optical mask to form a patterned photo 
resistant layer (not shoWn); then etching the transparent 
conductive layer 510 and the ?rst conductive layer 520 by 
using the patterned photo-resistant layer as a mask to de?ne 
the foregoing gate electrodes 322, scan lines 330, data line 
patterns 342 and pixel electrode patterns 350'; and ?nally, 
removing the patterned photo-resistant layer. Details of the 
optical mask process should be Well understood by those 
skilled in the art and Will not be iterated beloW. 

[0034] According to an embodiment of the present inven 
tion, the step of conducting the ?rst optical mask process 
further includes forming a plurality of pads 370 and a 
plurality of loWer electrodes 362 Which are critical for 
composing the capacitors 360. Each of the loWer electrodes 
362 is electrically connected to a corresponding scan line 
330. According to another embodiment, in order to improve 
an aperture ratio of the pixel array substrate 300, there is no 
certain area provided for containing the loWer electrodes 
362, While a part of the scan lines 330 contributes to function 
as the loWer electrodes 362. 

[0035] Referring to FIG. 4C, a dielectric layer 530 and a 
semiconductor layer 540 are then formed over the substrate 
310 in turn. The dielectric layer 530, for example, is made 
of an insulating material selected from SiNX, SiOX, or 
SiOXNY. According to an embodiment, in order to improve 
the electric properties of the semiconductor layer 540, the 
semiconductor layer 540 further includes the channel mate 
rial layer 542 and an ohmic contact layer 544. The channel 
material layer 542, for example, is made of amorphous 
silicon, ot-Si, and the ohmic contact layer 544, for example, 
is made of n+ doped amorphous silicon, n+0t-Si. 

[0036] For better illustration, a top vieW of the result from 
the process shoWn in FIG. 4D is illustrated in FIG. 5B. 
Referring to FIGS. 4D and 5B, a second optical mask 
process is conducted to pattern the dielectric layer 530 and 
the semiconductor layer 540 to form a channel 328 over each 
of the gate electrodes 322. Herein, the ?rst conductive layer 
520 of the pixel electrode patterns 350' is simultaneously 
removed to expose the transparent conductive layer 510 of 
the pixel electrode patterns 350', thus con?guring a plurality 
of pixel electrodes 350. It is to be noted that according to the 
present invention, a plurality of contact WindoW openings 
532 are also formed in the dielectric layer and the semicon 
ductor layer 540 for exposing the data line patterns 342, and 
the contact WindoW openings 532 are con?gured approxi 
mate to tWo ends of the data line patterns 342. Therefore, 
data line patterns 342 at the same column can be electrically 
connected With each other by a subsequent process to 
con?gure as a data line 340. 










